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Re: ‘‘Fully Automatic quantiﬁcation of knee osteoarthritis severity on plain
radiographs’’. Authors: H. OKA et al. Osteoarthritis and Cartilage (2008)
16, 1300e1306Dear Dr. Lohmander,
The authors are to be congratulated on the introduction of
a novel methodology for automated evaluation of the
osteoarthritic knee joint, using computer-aided analysis of
digital images (KOACAD). As president of an imaging com-
pany (OAISYS Inc.) focused on musculoskeletal analysis,
we are impressed by the efﬁcacy identiﬁed for this approach.
The authors have raised various concerns regarding aspects
of the methods, and we suggest that there are some addi-
tional issues that need to be understood, and hopefully ad-
dressed, prior to wide adoption of this system as the
authors have suggested. With respect to the positioning of
patients (alignment of the second metatarsal parallel to the
beam) this may actually introduce knee mal-rotation in the
presence of axial tibial rotation abnormalities1,2. The danger
is to distort the images of the joint space, and boneandosteo-
phyte outlines, thereby affecting the various computations
based on them. Rotational mal-positioning will also inﬂuence
the longitudinal axial alignment between the femur and the
tibia (the authors’ tibio-femoral (TFA) angle). Hopefully the
authorswill evaluate positional errors of this type in the further
development of their method. One approach to countering
this type of error is not to ﬁx the foot rotation, rather to position
the patient so that the limb’s ﬂexion plane is in line with the
beam1,3. Another concern in the setup is the rectangular
metal plate located at the imaging plate, and used as a mag-
niﬁcation marker. Was a correction for parallax applied, if the
platewas not located in the planeof interest at the knee, and if
not what would the magnitude of error be in the actual values
of joint space width (JSW), joint space angle (JSA) etc.?
In regard to osteophytes as a feature of osteoarthritis
(OA), the authors focused on those at the tibial margins
and found them to correlate poorly with the other parame-
ters like joint space loss and grading. In accounting for
this they might perhaps have noted that whereas tibial os-
teophytes often change during progression of disease4,5,
femoral osteophytes tend to be more consistent. We have
noted this especially in more severe disease, when erosion
due to bone destruction of the subchondral tibia bone ap-
pears to have removed the tibial osteophytes, leaving the
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1252intend measurements of femoral osteophytes in their further
studies.
Perhaps our most important observation relates to the
measure of femoro-tibial alignment in this study. The com-
putational approach locates femoral and tibial axes of the
bone shaft outlines adjacent to the knee, and the intersec-
tion of the axes yields the TFA angle. In this paper TFA pro-
vides an approximation of lower limb alignment, which may
be useful as a reference of joint alignment to compare with
the other knee joint parameters in the OA. But, I am sure the
authors agree there is no mechanical basis for TFA. We
would like to see further development of axis locations
that better represent the bones and their mechanical inter-
action, taking account especially of the geometry at the
proximal femur (and distal tibia), providing bone axes that
intersect at the knee centre (the TFA does not). From these
constructions the mechanical axes and load bearing axis
may be usefully computed1,3. Ideally, of course, the hip cen-
tre and ankle centre would be used (long radiographs) to
describe the mechanical axes, and this would extend the
methodology usefully to precise applications such as align-
ment analysis, surgical planning etc. We were pleased to
note that the tibial surface tangent is effectively computed
from the images in KOACAD (Fig. 1, L), and would like to
see similar computation of the femoral condylar tangent:
these angles provide a useful description of knee surface
geometry when referred to the mechanical axes of the
bones1,3. These geometric features are an integral aspect
of the angular manifestations of OA.
The authors are no doubt correct in indicating the limita-
tions of alternative measuring systems. They may, how-
ever, be unaware of the reproducibility and accuracy of
the semi-automated bone landmark bone method used to
measure knee alignment for the Multicentre Osteoarthritis
Studies1,6,7, and currently for the Osteoarthritis Initiative.
None of our concerns in any way seek to deﬂect the novel
approaches provided by these authors. In addressing cer-
tain limitations we hope to indicate directions for further im-
provement, leading to a more widespread application of the
methodology especially in areas demanding high precision
of measurements and efﬁciency.
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